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SUBJECT INDEX 


The following abbreviations are used in the index: LIF = laser induced 
fluorescence, LIS = laser isotope separation, MPD = multiphoton dissociation, 


MPI = multiphoton ionization, PES 
photodissociation, PI = photoionization. 


= photoelectron spectroscopy, PD = 


Substances listed by formula precede the main entries under each letter. 


Arp, structured continuum emission, 
359 
Ar’, photofragment spectroscopy, 275 
Ar:CF3Br, predissociation in, 233 
Ar:Hp, PD of, 442 , 
predissociation of, 201, 203 et seq. 
Ar:HCl, predissociation of, 202, 211, 
221 
Ar:HD, predissociation of, 207 
Ar:N>, PD of, 392 
Ar:NO, PES of, 177 
Ar:SF¢, spectrum, 228, 234 
Ar:tetrazine, 239 
Ab inito calculation, 262, 309 
Acetic anhydride, MPI of, 21 
Acetylene dimer, PD of, 232 
Alkali dimer ions, 276 
structured fluorescence, 317 
Angular momentum constraints, 222 
gap rule, 223 
Anthracene, PI of, 136 
Apparatus function, simulation of, 253 
Artificial channel method, 405, 425 
Aryl halides, PD of, 399 
Atomic line broadening, 317, 352 
Auger effect, 202 
Autoionization, in PES, 186, 196 


10B , production of, 75, 77 
BCl;, MPD of, 75 
Br», structured continuum, 354 
MPI of, 23 
predissociation, 347 
Beams, supersonic, 389 
supersonic cooled, 398 
Benzaldehyde, PES of, 193 


Benzene clusters, MPI of, 5, 10 
PES of, 180, 190 
two-photon excitation of, 155 
Bithermal chemical exchange, 56 
Born—Oppenheimer approximation, 
314, 346, 412 
Boron 10, production of, 75, 77 
Bottlenecking, 39, 64 
Bound-free transitions, 383 
Bound-to-free spectroscopy, 299 et seq. 
Branching ratios, in photofragmenta- 
tion, 265 


C*, spin-orbit coupling in, 272 
Ca, structured continuum, 356 
CCl4, MPD of, 88 
CDF;, MPD of, 45 
CF3NO, PD of, 398 
CH’*, photodissociation of, 270 
C,H, dimer, 232 
C,Hg, clusters PD, 222 
CH3;COOH, MPD of, 44 
CH3I, PD of, 389, 441 
CH3NH), MPD of, 44 
CH;0OH, MPD of, 45 
CO, detected by MPI, 23 

PES of, 179 
CO), PD of, 441 
CO, dimer, predissociation of, 219 
CO, laser, 18, 221 
CO; , photodissociation of, 290 
COS*, photodissociation of , 286 
CS} , photodissociation of, 286 
Cs, resonant MPI, 194 
Cs>, bound-to-free transitions, 315, 344, 

355 
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CsXe, structured continuum, 340 

CXF;3, MPD of, 72 

Carbon 13, production of, 71 et seq. 

Carbon 14, production of, 71 

Carley—Le Roy potential, 208 

Chaos in classical motion, 387 

Chemical exchange for isotope enrich- 
ment, 55 

Chemisorption, 18 

Chlorine, isotope separation of, 33 

Chlorobenzene, MPI of, 12 

PES of, 181, 192 

Chromophores, aromatic, 399 

Classical transition points, 314 

Close-coupling approximation, 207, 209 

Cluster distribution in beams, 224 

Cluster ions, photodissociation of, 286 

Complex-coordinate coupled channel 
method, 207 

Complex-coordinate method, 441 

Conductivity, DC in liquid PI, 142 

Configuration mixing, 182 

Cooling, in expansion jets, 88 

Coriolis effect, 274 

Cracking patterns, after MPI, 5 

Curve crossing, 237 


Density matrix method, 269 
Density of states in MPD, 62 
Deuterium enrichment, 46, 57 
Difluorohalomethanes, MPD of, 67 
Dimers, IR spectroscopy of, 202 
Dimethyl sulphoxide, MPD of, 65 
Dipole approximation, 414 
Dipole-dipole splitting, 228 
Distorted wave approximation, 202, 
213, 280, 441 
Doppler broadening, 393 
Dressed molecule picture, 418 
Drift tube mass spectrometer, 247, 248 
Driven equation method, 432 
Dunham coefficients, 260 


ESR, in liquid PI, 117 

Einstein A coefficient, 302, 305 

Electric field effect in liquid PI, 110 et 

seq. 

Electrolytic methods, for tritium, 57 
for deuterium, 57 

Electron drift, in liquids, 123 

Electron parallelizer, 169 

Electron scavenging, in liquids, 130 


Energy calibration, in PES, 171 
Energy pooling, 77 
Energy resolution, in PES, 171 
Enthalpy threshold, in MPD, 72 
Epithermal electron scavenging, 135, 
148 
Ergodic behaviour, 384 
Ethylene clusters, photodissociation, 
220 
dimer, photodissociation, 203 
dimer, predissociation of, 220 
Excided electronic states, geometry of, 
399 


Fe, PES of, 178 
Fe(CO)s, in PES calibration, 172 
Fano lineshape, 393 
Femtasecond pulses, 382 
Fermi contact potential, 252 
Fermi resonance, 231 
Ferrocene, PES of, 183 
Feschbach resonance, 445 
Flames, 24 
Flowing afterglow, 361 
Fluorbenzene, MPI of, 6 
Fluorescence, in liquid PI, 114 
Fluoroform LIS of, 63 
Fokker—Planck equation, 111 
Fourier transformer in FC factors, 326 
Franck—Condon distributions, 327 et 
seq. 
factor calculations, 397 et seq, 440 
factor in photofragmentation, 253 
factors, in PES, 166, 181, 186 
Free-free transitions, 312, 321, 351 
Fusion, nuclear, 55 


Gauss—Mehler quadrature, 307 
Gaussian wavepackets, 375 
Geminate ion pairs, 141 

Geminate recombination, 126 
Glasses, PI in, 121, 136 

Glyoxal, predissociation of, 203, 237 
Golden rule, in PD, 280 

Green’s function, 428 


H2, detected by MPI, 23 

H,, B-X fluorescence, 361 

H,, MPI(3 + 1) of, 185 

H), PES of, 179 

H), PD of, 361 

H} , photofragmentation of, 249 
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Hj, PD of, 283 
HCN, PD of, 441 
HD*, energy levels of, 254 
HeAr, structured continuum, 350 
HeH*, photofragment spectroscopy, 
389, 399 
Hel, PES using, 164 
He:h, predissociation, 212, 394 
HF:C,H,, predissociation, 224 
HF dimer, predissociation, 235 
HF laser, 39 
HF, larger clusters of, 235 
H,:glyoxal, predissociation, 238 
H,0, larger clusters of, 235 
PD of, 396 
H,O:phenol, PES of, 194 
HS, PES of, 180, 188 
H,S/HDO exchange, 89 
Hg), structured continuum, 356 
HgAr, structured continuum, 359 
HgBr, structured continuum, 361 
Half collision, in photodissociation, 
246, 265 
Half collision approximation, 441 
Hall effect, 117 
Halomethanes, LIS of, 58 
thermochemistry of, 61 
Head of heads, 316, 325 
Heavy water, production, 53 
Helicity conservation, 392 
Hexafluoroacetone, MPD of, 75 
Hole burning, 221 
orientational, 230 
H6nl-London factor, 231 
Hulburt-Hirschfelder potential, 308 
Hydride ions, 277 
Hyperfine interactions, 280 


I,, B— X FC density, 338, 345 
E— B emission, 332, 338, 342, 353 
D=— K emission, 343, 353 
d’ — A emission, 339 
IBr, structured continuum emission, 
354 
ICN, PD of, 441 
Inert gas liquids, PI in, 107 
Infinite order sudden approximation, 
441 
Infrared MPI, 4 et seq., 18 
Initial states, preparation of, in photo- 
dissociation, 375 
Interference effects in photodissocia- 


tion, 389 
Interference structure in FC factors, 322 
Intermolecular energy transfer, 81 
Internal diffraction, 335 
Intramolecular energy transfer, rate of, 
396 
Ion cyclotron resonance, 21, 247, 250, 
289 
Ionization, multiphoton, 162 et seq. 
Ionization selectivity in PES, 176 
Iron pentacarbonyl, MPI of, 9, 11 
Isooctane, electron mobility in, 123 
Isoquinoline:H,O, PD, 240 
Isotope abundance, 35 
Isotope effect, in predissociation, 202 
in vibrational relaxation, 239 
Isotope enrichment, cost of, 38 


Jet expansion, cooling from, 88, 168 


Kr, 3 photon PES of, 183 
Kr, PES of, 179 

structured continuum emission, 358 
KR}, photofragment spectroscopy, 276 
KrCl, structured continuum, 340 
KrF, fluorescence, 332 
Kr:H), PD of, 205 


Laser, ammonia, 66 
BCls, 75- 
CF,, 85 
Laser snow, 86 
Lasers, chemical, 51 
for LIS, 49 
optically pumped, 51 
Roman shifted, 52 
tunable, 52 
Legendre expansion, 205 
LIF, as detection technique, 24 
Lifetime of excited state, 399 
Line broadening, quasi-static theory of, 
317 
Line widths in LIS, 79 
Lineshape, from predissociation, 220, 
225 
in PD, 382, 445 
Linewidths, in PD, 204, 441 
Liquids, PI in, 99 et seq. 
LIS processes, 45 et seq. 
Local mode analysis, 235 
Luminescence, in ion recombination, 
110 
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Mg), structured continuum, 356 
MoF,, MPD of, 88 
MPD in isotope separation, 34 
mechanism of, 39 
MPI machine, 5 
Matrices, ionization in, 100 
spectra in, 234 
McLennan bands, 353 
Mercury, isotope separation of, 33 
Metal clusters, MPI of, 9 
Metastable complexes (see also predis- 
sociation), 204 
Methane, MPD of, 57 
Methyl iodide, PES of, 180 
Methyl iodide ion, photodissociation of, 
288 


Microcanonical distribution, 384 
Microwave spectroscopy, 217 
Mobility of electron in liquids, 117 
Molecular beam electric resonance, 217 
in IR spectroscopy, 212 
in PD, 224 
Molecular beam scattering, 23 
Molecular dynamics and MPI, 23 
Molecular extinction coefficient, 306 
Molecular scattering, 300 
Momentum gap rule, 202, 210, 221, 238 
Monte Carlo simulation, 235, 253, 268 
Morse potential, 238, 308 
Mulliken difference potential, 314, 321 
Multiphoton excitation in gases, 1 et 
seq. 


N}, predissociation of, 348 
N3*, photodissociation of, 278 
Na, PES, 194 
Nap, structured continuum, 356 
NaAr, emission from, 335 
Nal, structured continuum, 361 
Nak, structured continuum, 355 
Nd-YAG laser, 169 
Ne), structured continuum emission, 
358 

NeBr., predissociation of, 214 
NeC,H,, predissociation of, 220, 225 
NeClh,, predissociation of, 214, 237 
NO, B state PES, 186 

C state PES, 187 

PES of, 176, 179 

resonant MPI of, 179, 195 

MPI (2 + 2) of, 185 
No*, highly excited, 277 
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N,O, PD of, 441 
N,O, larger clusters of, 235 
N,O dimer, predissociation of, 219 
N,O*, photodissociation of, 279 
Naphthalene, PES of, 193 
Negative ions, excited states of, 292 
photodissociation of, 289 
produced by MPI, 23 
Nernst-Einstein relationship, 102 
Nitric oxide, MPI of 17, 24 
Nozzle beam sources (see also Jet 
expansion), 171, 193, 219 
in MPI, 15, 22 
Numerov method, 310 


O-,, photodissociation of, 290 

O,, structured continuum, 361 

OF , quartet states of, 256 

Of , photodissociation of , 284 

Oj , photodissociation of, 287 
OCS clusters, 231 

OsO,, MPD of, 40, 84 

Onsager model, 101, 124, 136, 155 
Optical selectivity in LIS, 46 


PES, angular electron distribution in, 
164 


of excited states, 175 
PH*, photofragmentation, 277 
PH}, PD of, 284 
P-helicity decoupling, 441 
Parametric oscillator, 220 
Phases of matter in clusters, 396 
Phenol, PES of, 180 
Photoconductivity, 101, 141 
Photocurrent, temperature dependence 
of, 104 
wavelength dependence of, 108 
Photo-detrapping, 119 
Photodissociation, differential cross- 
section, 434 
quantum dynamics of, 371 et seq. 
strong field theory, 419 
theory of, 403 et seq. 
VUV, 396 
Photoelectron angular distribution, 194 
spectroscopy, 12 
spectroscopy (PES), 161 et seq. 
Photofragment kinetic energy, 252 
angular distribution of, 267 
radiation field dependence, 404 
spectroscopy, 389, 399 
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Photoionization, in liquids, 99 et seq. 
Pickering reactor, 55 
Picosecond pulses, 138 
Polarization, of fluorescence, 439 
of photofragments, 438 
Polarization current, in liquid PI, 143 
Polarized light, in PES, 195 
Power broadening, 80 
Predissociation, 48, 312, 346 et seq., 372 
lifetimes, 262 
photofragmentation and, 259 
quantum statistical theories of, 373 
rotational, 201, 208 
vibrational, 201 et seq.., 
Pressure broadening, 306 
Pulsed PI in liquids, 146 
Pump and probe technique, 233, 241 
Pyrazine, MPI of, 9 
Pyrimidine, MPI of, 9 


Quantum statistical theories, of predis- 
sociation, 373, 

Quantum yield, in PI, 105, 115, 151 

Quasi-classical method, 213 


Rb), structured continuum, 356 
R-centroid approximation, 313, 326 
RKR method, 300 et seq. 
RRKM theory, 14, 86, 203, 240 
Radiation assisted chemistry, 351 
Radiation relations, 301 et seq. 
Radiationless transitions, 372, 381 
Radiative association, 273 
Radiative collisions, 351 
Raman spectroscopy, 58 
Rare gas dimer ions, 275 
excimers, emission from, 357 
halides, emission from, 326, 344, 360 
Real-time dynamics, 241 
Reflection method, 317 
Reflection structure in fluorescence, 
318 et seq. 
Resonances, 397 
in photodissociation, 379 
overlapping, 394 
Resonant ionization spectroscopy 
(RIS), 164 
Rittner potential, 339 
Rotating wave approximation, 380, 413 
Rotational compensation model, 89 
Rotational congestion, 216 
Rotational hole filling, 45 
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Rotational levels in MPI, 167 
Rydberg states, 132, 154, 165, 176, 181, 
187, 195 


SeF,, MPD of, 88 
SF, dimer, 233 
SF, dimer, 228 
MPD of, 44, 78 
Si(CH3)4, PI in liquid, 111, 152 
SiF,, LIS of, 63 
SiF,, MPD of, 50 
Sr2, structured continuum, 357 
Satellite bands, 316, 325 
Scattering formalism, of predissocia- 
tion, 273 
Selenium, amorphous PI in, 102 
Self-focusing, 82 
Semi-classical methods for FC factors, 
318 
Separation factor, in MPD, 43 
Shape resonance, 271, 311, 350, 445 
Single atom detection, 164 
Single crystals, PI in, 102 
Smoluchowski equation, 127, 135 
Spin-orbit coupling, 177, 264, 400 
Stadium potential, 384 
Stark shift, in PES, 195 
Stationary phase method in FC, 319, 
327 
behaviour in PD, 384 
Statistical heating model, 82 
Stilbene-He, 240 
Sum rules in spectroscopy, 313 
Superposition state, 381, 399 
Supersonic cooling, 219 
Synchrotron radiation, in PES, 196, 283 


TEA, MPI of, 19 
TEA CO, laser, 50 
Ti, PES of, 194 
TMPD, in photoionization, 101 
TOF, energy analysis, 169, 197 
Tert-butylbenzene, MPI of, 7 
Tetrazine, clusters of, 239 
Thermalization length in liquid PI, 113, 
140 

Time-of-flight energy analysis, 389 
Time-of-flight mass analysis, 3, 9 
Toluene, MPI of, 9, 13 

PES of, 180, 192 
Trajectory calculations, 318, 384 





474 SUBJECT INDEX 


Transition dipole moment function, 
226, 302, 326, 399, 442 

Transition rate, calculation of, 409 

Trapped ion technique, 248 

Triatomic ions, photodissociation of, 
278 

Triatomic molecules, PD of, 389, 404, 
421 et seq. 

Trifluorethanol, MPD of, 40 

Triplet lifetime mystery, 9 

Triplet states, 400 

Tritium, production of, 54, 69, 89 

Tunnelling, 208 

Two-colour MPD, 67 


UF,, MPD of, 40, 83, 85 

MPI of, 5, 9, 22 
UO, complexes, MPD of, 87 
Unimolecular decay, 372, 400 


Unimolecular reactions, theory of, 12, 24 


Uranium, photochemical enrichment 
of, 34 


VUV PES studies, 165 
radiation, coherent, 22 
radiation, tunable, 21 
Van der Waals clusters, MPI of, 9, 22 
PD of, 434, 441 
PES of, 168, 177, 193, 197 
predissociation of, 201 et seq. , 392 
Vibration energy transfer, 45, 64, 76 
Vibrational structure in PES, 164 


WKB approximation, 311 
Wannier model, 155 
Wigner distribution, 387 


Xe, PES of, 176, 181 

Xe, structured continuum emission, 
358 

XeBr, structured continuum, 339 

XeCl excimer laser, 169 

Xel, structured continuum, 339 

X-ray ionization in liquids, 103, 131 





